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question, unable to seize a morsel of food lying in the angle 
formed by the glass front and bottom of the tank, “raised him¬ 
self into a slanting posture, the head inclined upwards and the 
under surface of the body towards the food,” and, by waving 
his fins, caused a current in the water which lifted the food 
straight to his mouth. Mr, Romanes adds that this observation 
is practically worthless “ from the observer having neglected to 
repeat the conditions in order to show that the movements of the 
fish were not, in their adaptation to these circumstances, purely 
accidental.” 

I quite agree with Mr. Romanes that such observations should 
be tested in every possible way, and I should have been only too 
glad to repeat the conditions of this and other observations had 
I been able to do so. The fact is, however, that as neither the 
directors nor the curator of the Manchester Aquarium were 
willing to call in the aid of those extra attractions which you 
London people seem to have successfully employed in the case 
of the Westminster institution, the Manchester Aquarium came 
to an untimely end, and thus my observations were cut short. 
There are, however, two comments which I should like to 
make. On p. 351 of “Animal Intelligence” (the coincidence 
in the numbering of the respective pages may help the reader’s 
memory), Mr. Romanes quotes a story by Mr. J. S. Hutchinson 
concerning a Polar bear at the “ Zoo.” A bun was thrown into 
a pond, and fell “at the angle” beyond the reach of the bear. 
The animal thereupon “commenced stirring the water with its 
paw, so that it established a sort of rotatory current which 
eventually brought the bun within reach.” This story was 
communicated to Mr. Romanes privately, and my skate story 
was published in your columns four years before Mr. Romanes 
published his book (see Nature, vol. xix. p. 160). No repeti¬ 
tion of the conditions is mentioned in the case of the bear, yet 
Mr. Romanes speaks of the story as “a most remarkable obser¬ 
vation.” In justice to Mr. Romanes I must add that he appears 
to accept the bear story as a proof of intelligence in that animal 
because it corroborates a similar story communicated to Mr. 
Darwin by another observer. I feel, however, that I have a 
right to back my skate against either of the bears named, for the 
following reasons. Had I repeated the conditions in the case of 
the skate with precisely the same result, it would have appeared as 
though the skate acted in obedience to inherited habit, or 
instinct, and even the similar conduct of the bears suggests this 
inference in their case. On the other hand, had a second trial 
with the skate failed, it would not have been proved that the 
first case was accidental, and therefore not the result of a 
“happy thought” on the part of the skate; for it might still 
have been contended that the skate, like a man, might display 
presence of mind on one occasion, and not on another, and the 
chief interest of the incident lies in the assumed spontaneity of the 
action. Finally, if Mr. Romanes will reflect upon the attitude of the 
fish as described in my narrative, I think he will see that the move¬ 
ments could not be “ purely accidental.” For, from the position 
of the skate's eyes, it follows that, when in the slanting posture 
described, he could no longer see the food. Yet he opened his 
mouth and adroitly caugh! it, the waving of the fins and the 
opening of the mouth being necessarily rapidly consecutive 
actions. This fact seems to me to show that he expected the food 
to rise in the way in which it did rise. F. J. Faraday 

Manchester, January 21 


this is so, assuredly there would have been no object in repeating 
the conditions. 1 once told a terrier to fetch me the ace of 
hearts from a pack of cards, and he did it. I happened pre¬ 
viously to have known that the ace of hearts was the top card. 
Suppose I had repeated the experiment fifty times, and the dog 
had every time brought the wrong card, should I have been 
justified in attributing the first success to a “ happy thought ” ? 

George J. Romanes 


The Storm of January 26 


I SEND you inclosed particulars of the great storm of January 
26 and 27 as observed at Newport, opposite Dundee. Another 
observer six miles to the north-east of Newport took readings 
which corresponded almost exactly with those at Newport for the 
fall, but were thirty to forty minutes later for the rise. They 
were as follows, being reduced and corrected :— 


Hour Inches 

2.15 p.m. Saturday, 28'429 

3.15 „ „ ' 28-218 

4-iS .. .. 28 o 3<5 

6.15 2 7' 8 34 

8. IS „ ,, 2 7"598 

10.15 „ „ 27-406 

Dundee, January 30 


Hour Inches 

ii p.m. Saturday, 27 385 
11-IS .. .. 27-385 

3 a.m. Sunday, 27-665 
6 „ „ 27-922 

9 „ „ 2 8-i43 

ii „ „ 28-230 

David Cunningham 


Ozone at Sea 

During my voyage hither from London in the Maranoa , via 
the Canal, and calling at Malta, Aden, and Colombo. I was 
surprised at the low values for ozone as registered by Moffat’s 
tests, which I pinned to the “uprights” in Stevenson’s thermo¬ 
meter screen. I tried periods of exposure varying from half au 
hour to twenty-four hours, and the highest value noted was but 
5-6 for eight hours (scale o to 10). The test papers, however, 
were always tinted, more or less, sometimes to 3-0 in half an 
hour, whereas tests exposed at the same time and examined when 
eight hours had elapsed, only gave 4-6. At Ben Nevis and Fort 
William, and in the moorlands of Staffordshire I have recorded 
far higher ozone values than at sea under the same force of 
wind and like periods of exposure. From my long experience 
of these tests I cannot consider them satisfactory ; but in the 
absence of a more reliable method I would strongly suggest that 
they would give results more intercomparable if uniformly exposed 
for an agreed hourly period, especially at the various land 
stations. " Clement L. Wragge 

Adelaide, South Australia, December 22, 1883 


Meteor 

At 9.55 p.m. on Sunday, January 27, I saw a meteor start 
from a point in Taurus, near to Saturn, and fall vertically a 
distance of 20°, and then burst with a brilliant flash, giving off 
several colours that almost instantaneously died away. The 
meteor was visible about three seconds, and increased greatly in 
brightness from the time first seen until it burst. It was the 
most brilliant meteor I ever saw, and its greatest brightness 
much exceeded that of Venus. E. Howarth 

Museum, Sheffield, February 5 


Your correspondent seems to think that I had some particular 
spite against his skate, and quotes my indulgence to a bear as 
proof of inconsistency. But the two cases are very different. 
Even apart from the unconscious corroboration to which he 
alludes (and which as evidence of a fact I consider better than 
even verification by the same observer), we must remember that 
the stirring of water for a long time in the same direction with its 
paw is not quite so habitual an action on the part of a bear as is 
the ordinary swimming movement cn the part of a skate. As 
for any difficulty which the skate m ty have had in seeing the 
food approach its mouth, surely the fact of its opening its mouth 
when the food was near enough to grasp is no better evidence of 
design than of accident. In either case, under the conditions, 
and more especially the “ attitude,” described, the seizure of the 
food at the proper moment can only be ascribed to the sense of 
smell, -which in the skate is so highly developed. Lastly, why 
does your correspondent begin by saying that verification would 
have been desirable, and end by arguing that it would have been 
of no use ? Even if the experiment had failed on repetition, he 
says, his inference would not thereby have been negatived. If 


Ravens in the United States 

Our Natural Histories say Ravens are common all over the 
LTnited States, but I have never met any one who was aware of 
having ever seen one. Are they common in Westchester County, 
near the Hudson, and confounded with crows ? 

New York, January 11 Manhattan 


Unconscious Bias in Walking 

The thought has occurred to me that ‘‘ unconscious bias in 
walking ” may be the result of inequality in the length of the 
lower limbs caused by the manner in which young children are 
carried. Each person appears to nurse solely on one arm ; I 
think the right is more frequently employed. I have noticed 
when a child is held in the arm the side which is nearer the nurse 
appears to be in a somewhat cramped and unnatural position, 
the leg more or less bent, while the outer side is comparatively 
straight and free. Would not this, while preventing the full play 
of the muscles of the inner leg, tend to arrest to some extent its 
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proper development at a time when growth is very rapid, and 
thus cause that difference in the length and strength of the limbs 
remarked by your correspondents ? Sara S. Owen 

4, Soames Street, Grove Park, S.E., February 2 


ON THE HEIGHT OF THE AURORA BOREALIS 
T T is with pleasure that I respond to the invitation of 
* N 4TURE to give an account of the work of the 
Danish Meteorological Station, which was maintained, 
under the international scheme, at Godthaab in Green¬ 
land, in 1882-83, and of which I had the honour of being 
the chief. I intend, in the present article, to confine 
myself to the aurora borealis. 

The results, which have been obtained from calcula¬ 
tions of the height of the aurora borealis in the temperate 
zone, which lies south of the so-called auroral belt, all 
agree in fixing the minimum height of the aurora very 
high, as the aurora seem to be confined to the part of the 
atmosphere where its density is only a fraction of that at 
the surface of the sea. However different the value may 
have been of the heights of the aurorae observed outside 
their true zone, the average of the minimum heights is 
hardly under two hundred kilometres. On the other hand, 
the observations in the Arctic regions show that the 
auroral may descend to much lower elevations above the 
earth’s crust, and that they may even reach down into 
regions of the atmosphere where the density is about the 
same as on the surface of the sea. 

Dr. S. Fritz has thus, at Ivigtut in South Greenland, 
in February and March, 1872, measured aurorae the 
lower edges of which were only from 50 to 200 metres 
above the level of the sea, while in nearly every mono¬ 
graph of the aurora borealis cases are cited in which the 
aurorae appear to have reached much further down in 
the atmosphere. I may further mention some instances, 
which have, by the bye, not been made public before, ob¬ 
served by the eminent zoologist, Prof. Steenstrup, and 
which he has permitted me to publish here. 

During Prof. Steenstrup’s sojourn in Iceland, 1839-40, 
he saw, on several occasions, aurorae which hid the top of 
the mountain Esia, some 600 metres in height, lying 
behind Reykjavik. He further states that he has seen 
auroral streamers between the masts of a ship, in such a 
manner that they disappeared where there were sails, and 
reappeared where the space was free. The Professor 
asserts even that on one occasion, on January 28, 1840, 
when walking between Reykjavik and Bessastad with the 
chief magistrate, Herr Tvede, and Judge Jonasson, he, as 
well as these two gentlemen, saw auroral streamers ap¬ 
pearing between themselves. The phenomenon was not 
a solitary one, but occurred three or four times during 
this walk, and in spite of the pedestrians keeping about 
a yard from each other. 

Although many estimates of the low descent of auroras 
in the Arctic regions may have been due to optical illu¬ 
sions, specially through irradiation, one cannot, even 
from a casual observation of this magnificent phenome¬ 
non, but come to the conclusion that, while some aurora 
lie in the same great, indefinable distance from the ob¬ 
server as those observed in the temperate zone, there are 
others whose whole appearance has the character of 
being a phenomenon of a purely local nature. During 
our stay at Godthaab this point had my special attention, 
as it appeared to me of importance to demonstrate by 
measurements as accurate as possible whether this sub¬ 
jective impression answered to the true facts. 

To this end the Danish international station at Godt¬ 
haab, 64° 10' 36" N. lat. and 51 0 40' o'' E. long., has, 
during October and December, 1882, effected a series of 
measurements. The site of the station was particularly 
suited for the solution of the problem, as it lies just at 
the northern border of the great Arctic auroral belt, i.e. 
in a place where the aurorae appear with all the 
peculiarities which distinguish them in their true zone. 


The distance between the two points of observation, 
separated by the Godthaab Fjord, was 5*8 kilometres, and 
the direction between them coincided with the magnetic 
meridian. The two instruments used for the measure¬ 
ments, exactly similar in construction, were arranged as 
universal instruments. Instead of a telescope, a tube was 
employed, which had in one end a small opening, and in 
the other a metal cross of very fine wires. In order that 
the errors in the observations should not affect them very 
much, measurements were only made in the vertical 
plane between the two points of observation. The placing 
and reading of the instruments were effected by means of 
pre-arranged fire-signals, and only those measurements 
of which the reading signals were instantaneously an¬ 
swered, and for which the time of reading exactly coin¬ 
cided, were recorded. Only the lower edges of the auroral 
bands were measured, as these are nearly always the 
most clearly defined. 

We have, during our evenings of observation, measured 
the height of thirty-two auroral bands. The subjoined 
figures, showing the result of these, demonstrate that the 
lower edge of the band certainly descends very low. Thus 
of the thirty-two aurorae measured by this method ten 
only had a parallax under i°, for six the parallax was 
between i° and 2°, four had a parallax of between 3 0 and 
4 0 , two one between 5 0 and 6°, four one between 7° and 8°, 
while we measured six of 1 o’, 14°, 15 0 , 17°, 86°, and 143° 
respectively. 

Leaving the aurora whose parallax was under i° out 
of the calculation, I have found the following heights for 


the other twenty-two lower edges 

1 ... 67 ’81 kilometres. ... 12 

... 7-43 kilometres. 

2 

... 59 '6° 

‘3 

... 616 

ft 

3 

5473 

14 

... 5-28 

ft 

4 

... 46-94 

IS 

••• 372 

ft 

5 

... 45-04 „ 

16 

... 3-69 

ti 

6 

... 3 S ' C 9 » 

17 

... 3-22 

ff 

7 

... 29-81 

18 

... 2-87 

ft 

8 

... 19-14 „ 

19 

... 1-99 

ft 

9 

... 9-76 „ 

20 

.... 196 

ft 

10 

9-40 „ 

21 

- 1 ‘35 

ft 

it 

... 7'67 „ 

22 

... o'6i 

ff 

The three heights of 1-99, 

2-8 7, 

and 3*22 

kilometres 


belong to the same aurora as that whose edge was mea¬ 
sured at an interval of two minutes between each 
measurement. The two auroras of 135 and o'6i kilo¬ 
metres stood both above the fjord between the observa¬ 
tories. From the southern one they were seen at an 
altitude of I3°"6 and 3o 0- 3 respectively above the northern 
horizon, while at the northern station they were 8o°'5 and 
7°-25 respectively above the southern horizon. These two 
and the above-mentioned third, the height of which was 
measured three times, had the appearance of curtains 
with large folds, or of bunches or wreaths of streamers 
lying close together, separated by darker, faintly-shining 
spaces, but connected below through a common band. 
The others were bands or arcs without radiating streamers. 
The edges measured were all nearly at right angles with the 
magnetic meridian. Only the height of those edges which 
were distinctly defined, and whose course did not deviate 
greatly from perpendicularity on the magnetic meridian, 
were measured. 

I must further, as regards the small height of the 
aurora observed at Godthaab, state that not only three 
observers besides myself, but even a student as conversant 
with auroral phenomena as Herr Kleinscbmidt, all agree 
that aurora were seen below the clouds on several occa¬ 
sions during the winter of 1882-83. On this point we do 
not entertain the least doubt. 

In conclusion I will describe some observations made 
on several occasions during our stay at Godthaab of the 
peculiar type of the aurora known as phosphorescent 
auroral clouds. 

On September 21, 1882, Herr C. Petersen, one of my 
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